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[0008] 

[Means for Solving the Problem] 

That is, the gist of a pile product according to the present invention 
resides in that the pile product includes a pile part constituted by a shorter 
pile formed of colored constrictive fiber shrunken under a shrinking process 
performed after knitting and weaving the pile; and by a longer pile formed of 
non- shrinking fiber; wherein a pile length difference between the colored 
shorter pile and the longer pile ranges from 2 to 70mm. If the pile length 
difference between the shorter pile and the longer pile is less than 2 mm, a 
pile height of the shorter pile acting as a down hair part and a pile height of 
the longer pile acting as a guard hair part come close to each other, which 
produces no stepped pile effect resulting from a double layered structure of 
the pile part. If the pile length difference exceeds 70 mm, on the other hand, 
a colored effect is reduced, which is not preferable. Incidentally, in the 
present invention, the term "pile product" means a common pile product 
obtained by the steps of: preparing a sliver formed of fabric raw material 
forming a pile part and; forming a pile fabric from the sliver with a ground 
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yarn by using sliver knitting machine! and spreading a sizing agent over a 
back face of the provided pile fabric and drying the sizing agent. 

[0010] 

Although any type of thermoplastic polymer can be used as a 
component of the colored constrictive fiber used for the pile composition, an 
acrylic copolymer is preferable. In this case, an acrylic synthetic fiber is 
composed of a copolymer including an AN (acrylonitrile) by at least 30 wt %; 
and is obtained by copolymerization of the AN with at least one sort of 
monoolefin monomer which can polymerize with the AN. If the AN is less 
than 30 wt % of the copolymer, a fabric hand thereof becomes far from that of 
an animal hair, and the acrylic synthetic fiber feels smeary and appears less 
volumed. Besides, this results in undesirable necessity to perform a 
shrinking process and a polisher finishing process each under a special 
condition. Monomers suitable to the monoolefin monomer includes, for 
example, acrylic acid ester, methacrylic acid ester, acrylic acid amide, 
methacrylic acid amide, and mono- or di- alkyl substitution of these 
materials! acrylic acid, methacrylic acid, itaconic acid, vinyl chloride, 
vinylidene chloride, vinyl ester such as vinyl acetate; vinyl pyrrolidone, 
vinylpyridine and alkyl substitution thereof; and styrene sulfonic acid, 
allylsulfonic acid, metallylsulfonic acid, paramethacryloyl oxybenzene 
sulfonic acid, methacryloyl oxypropyl sulfonic acid, 2-acrylamide, 
2-methylpropyl sulfonic acid, and metal salts and amine salts of these 
sulfonic acid materials. In the present invention, strictness is not so 
required about a monomer which can polymerize with the AN, and each and 
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every monoolefin unsaturated compound used in common is suitable to use, 
so long as this compound can be polymerized with the AN. 

[0012] 

And, this acrylic type copolymer is dissolved in an organic solvent 
such as acetone, acetonitrile, dimethylformamide, dimethyl acetamido, 
dimethyl sulfoxide or the like, in order to obtain a spinning undiluted 
solution. This spinning undiluted solution is spun from a nozzle under a 
conventional wet type or dry type spinning method, and subsequently 
undergoes an extension process and a heat treatment process. Depending 
on its necessity, the solution may undergo a further extension process and a 
further heat treatment process. In these manners, a constrictive fiber can 
be obtained. The constrictive fiber used in the present invention has a 
constriction ratio no less than 15%. By extending thread obtained in the 
above manners by 1.2 to 4.0 times at a temperature ranging from 70 to 
140 °C, it is possible to obtain such a constrictive fiber that has a constriction 
ratio no less than 15%. 
[0013] 

As described above, the constrictive fiber used in the present 
invention is a thermoplastic fiber having a constriction ratio thereof not less 
than 15%, and preferably not less than 20%. This is because of the 
following: If a knitted and weaved pile product is obtained by using a fiber 
having a constriction ratio thereof less than 15%, the pile height of the guard 
hair part formed of non* shrinking fiber and the pile height of the down hair 
part formed of constrictive fiber come close to each other, which reduces the 
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effect resulting from a double layered structure of the pile part, that is, 
reduces a stepped pile effect. Also, a thermoplastic fiber is used because of 
a resulting polisher effect. That is, if used as such, it is expected that the 
crimp of fiber is stretched by a hot roller having an edge. Incidentally, the 
term "constriction ratio" in the present invention means a proportion 
represented in percentage obtained by comparison between a length of the 
fiber before it is shrunken and a length of the shrunken fiber undergone a 
wet heat treatment or a dry heat treatment; a length of the fiber shrunken 
during a pile knitting, weaving and finishing process; or a length of the 
shrunken fiber undergone a process in an atmosphere similar to one during 
the shrinking process. That is, if at least one of a wet heat constriction ratio 
or a dry heat constriction ratio of the fiber is not less than 15%, then this 
fiber has "a constriction ratio not less than 15%" in the meaning of the 
present invention. 

[0016] 

On the other hand, the non shrinking fiber used simultaneously may 
be either a colored fiber or non colored fiber. In the latter case, the non 
colored fiber may be dyed by a so called Obermaier dyeing machine, for 
example. In present invention, the term "non shrinking fiber" means the 
fiber having a constriction ratio thereof no more than 10%. The non 
shrinking fiber has a fineness thereof preferably ranging from 3 to 40 deniers, 
and more preferably ranging from 5 to 30 deniers. Preferably, the non 
shrinking fiber has a fiber length thereof before it is shrunken ranging from 
25 to 127 mm, and more preferably ranging from 38 to 89 mm. The non 
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shrinking fiber may have a cross section shape thereof selected from a group 
of circular shape; hollow circular shape, kidney shape, cocoon shape, flat 
shape, elliptic shape, three-leaf shape, four-leaf shape, five-leaf shape, or the 
like. In order to appeal to the eye as the guard hair, however, the 
non- shrinking fiber preferably has a flat shape or an elliptic shape. The 
non- shrinking fiber can be used as a cotton mixture by arbitrarily choosing 
two or more types of fibers which are different in fineness, fiber length, color 
phase and/or constriction ratio. 
[0017] 

And, the pile product according to the present invention is 
manufactured by following steps. That is, after mixing the colored 
constrictive fiber and the non-shrinking fiber, the mixture is manufactured 
into a card sliver through an opener and a card. Subsequently, a high pile 
knitting machine performs a sliver knitting process. In order to obtain the 
color effect resulting from the double layered structure and the structure 
approximate to a natural fur, a pre polishing process and a pre shirring 
process are especially important. After obtaining a uniform pile length 
during the shirring process, the back face of the pile fabric is coated with an 
acrylic acid ester type adhesive or the like. In doing so, the back face of the 
pile fabric is sprayed with steam to shrink the constrictive fiber of the pile 
part to make a colored shorter pile, and to improve an adhesion property of 
the adhesive. Subsequently, the adhesive is dried for five minutes at 130 °C, 
for example, to thereby complete the shrinking process. This shrinking 
process is followed by a polishing process at a high temperature (ranging 
from 140 to 165 °C) and a brushing process** a combined process of polishing 
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and shirring at a medium temperature (ranging from 130 to 110 °C) and at a 
low temperature (ranging from 100 to 80 °C, thereby to make a higher pile. 
The pile product obtained after these processes has a shorter pile, acting as a 
fiber component of the pile part, prepared by shrinking the colored 
constrictive fiber during the shrinking process performed after the knitting 
and weaving process. This shorter pile occupies from 20 to 98 wt %, and 
preferably from 40 to 70 wt %, of the entire pile part. If a ratio of the 
shorter pile formed of the constrictive fiber is less than 20 wt % or exceeds 98 
wt %, the pile product does not exhibit a sufficient double layered structure. 
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Ktlfi (^J»««* 1 8 %, feffi777» 4 0lfi% 
<i¥S»fWr, «***7d. IiSi«3 2mmT* 

tt*^u;Hitt (&**iRfi645 8. 0%) 6oaa%<fc 

frtfrZ/U )V1S.&LV!>*:-\rft\ZiB>mis, 18g/m©X 
h (15 0d) ©2*3l$«IA©^ : &ffl^T. 

K Sfc. tS (1 2 0"C) . <SiB (9 0"C) ©#u-> 
>^i->^-U>^S-jffl*^-t)ii. 1 7mm©A-1 - JVS 

s^oA'f A-f r ©y^-f ^satr^tjs 

y'»'\7-iLT©*fi^nfcSA'f;i-t^-H'\7 
-tLT©SA-f;t-t©/t-f )\s&miit2. OmmT* 
0, A-Y^gB©IR«|tfi{r*3ttSMA-f^©f!l-&fi4 OS 

[0028] (9iitM6) ^3.i?©»f®T. mm-mm 

ra©»ltt«{&!S*t0. 2 3 0. ««*«Sd. 8«Sfi*J3 
^ (&&IRJ$*4 0%. 4oaa% 



—579— 



(6) 

9 

t. i»RIBrIT> mStan 2d, ffim&tf 1 2 7mm 

Kttttt^u^att 0£&jr8$4. 0%) 6oaa 

%£#&ft*/W;V»J£&fc+#K:il«U 18g/m 
;*>h (15 0d) <D2*?|£ft*©J&fc£IBVvr, x 

m*. ?si-, *fi (l 2 oick ffiia (9 ot:) ©*u 
SSJ*r?A-f am jPfcflsjjfcbfc. c: ©A-f ;vsjft t^it 

0. /u im^mm* iz&vzmm 2a 

[0 0 2 9] (M%n 7) SHS!©»ra-e. gR*ft-*R«t 

pfl©»*»«is^ 0 . 230, mstifi 4 d , mm&fi 3 a? 

llSSi (S&JRiKW 3 OK. 1 5S 

«^MBfHT. «g**7d. «»fcg#5 1mm 

t^f'J »tt* (fefHR*»^ 4 . 0 %) 8 5 MS% t 

e.^^;w;wa^#i£+»(cjg«SL, lsg/m©^ 

-*A— SffrSLfc. ^^T, *'JlX-5F-;V7^9^>h 
(150d) ©2#?|£ili;L©ft*£ffl^T. X7-fA 

fc. ^-©&, 1 5 5t:©#'j->>^ ^7->>^*ff 

K SIC, *S (1 2 0*0 , ffiffl (9 0*0 ©#U-> 
A-r ;P£fto£Lfc„ toy^Mfii;*it5 

/u jumomm* \z&ifz>m;u wm&i* 2 0 m&% 

■Vfc-oft. 40 



6 0 2 8 9 

10 

[0 0 3 0] mfoWB) SK£!©0rSiT. asu-asit 

18I©»)SM*«8C#0. 2 2 0,M^4d. Si^3 
2 mmTfe 0 , «&TlI&*&Sn;fcJK*8& ; E^ 'J ;V 
tttt 0£HMXB#5 3 OX. fiffly-*:7^» 90S 
ITISrST, »K#2 0d, 5 1 m 

tt^E^U^ia 4. 0%) 1 011%^ 

d>S&*A^;m&4*£+#CSg«U 18g/m©X 
7-rA*-£ffrfcbfc. *^T. ^UXX?-JV7-f 
h (1 5 0d) ©2#3l#«;L©i&fc£fflVvr, 

g£ 2 OmmfelAfci. A-f ;i*HGfc7* U Jl«IX 

ra«flCHK«6ttatt^+»ICJR*g5-a-fe. -^©&, 1 5 5 
tffl^iji'^ ^7-»^Srf?^ SC. fit (12 
0*0) . fifi (9 0*C) ©#U>»^t->Y-U>^«: 
ffl*-&t>-B\ 2 5mm©/'W;Pfi£J ! r3/Vf/'W;V£f£ 
Ifcbfc. ^©/M^KiBC^^^^y-tLT© 
3 tlTcM^-i )V 1 13- H s\7 - 1 LTOS/H )VL 

[0031] ut&m i > sss!©»fsiT. tm-mm 

mo&mteftWifi 0 . 3 5 0. US** 3 d . «fc»ft*t 5 

4. 0%) 4 0S«?Ci:, fi¥S!»flBT, 0 
d. Sl!BS*t5 lmmTJD. ^^^^T^-f^ 

ciftfe$nfc#iR*gtt7^'j;vaB» (^itst*i^4. o 
%) 6oxm%tftp>ttz/w)i>i&tfiV}£mi<>T. mm 

at*t* \z&vz y v >s\7-t vxo/u )v<om^\t 4 
[0032] «±©^»« 1 ~*ifctaj 8 , Rytjttasw 1 

ffliiB**TE©* 1 L ft. 
[0 0 3 3] 
[^1] 
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(7) #58^8-2 6 0 2 8 9 

11 12 





>< < >v m J*, ft 


'< -f A, m A 






111! 
■ml 


if 






ff tf til * 










lift 


V7 




fit 




mm 
i 


0.220 


3 0% 


4 d 


4% 


15 d 


40/60 


1 1 mm 


5 3 £S% 


o 


O 


o 


O 


nmm 

2 


0,225 


3 0% 


3 d 


4% 
4 % 


15 d 
20 d 


40/40+20 


1 1 mm 


5 3S*% 


o 


O 


A 


o 


3 


0. 190 


2 0% 


4 d 


4% 
4 % 


10 d 
15 d 


30/30+40 


9 mm 


5 3M% 


o 


o 


O 


o 




0. 220 


3 0% 


4 d 


5 % 


lid 


40/60 


I 1 mm 


4 2 MMH 


o 


o 


o 


o 


5 


0.210 


1 8% 


3 d 


8% 


7 d 


40/60 


2 mm 


4 0**% 


A 


0 


A 


o 


6 


0. 230 


4 0% 


5 d 


4% 


12 d 


40/60 


7 0 mm 


4 2M% 


o 


o 


A 


o 


7 


0. 230 


3 0% 


4 d 


4% 


7 d 


15/85 


1 3 mm 


2 0MM% 


A 


o 


O 


o 


6 


0. 220 


3 0% 


4 d 


4 % 


20 d 


90/10 


1 3 mm 


9 5fift% 


O 


o 


O 


o 


1 


0. 350 


4% 


3 d 


4 % 


10 d 


40/60 


1 mm 


4 0M% 


X 


A 


X 


X 



